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EHODUJHHQRXJKWRFRYHU WKHZLGWKRI WKHZHOGEHDG:KHQWKHGHSRVLWHGHQHUJ\RQWKLVVSRW LVKLJKHUHQRXJKWR
EULQJWKHVXUIDFHWHPSHUDWXUHRIWKHZHOGEHDGRYHUWKHPHOWLQJSRLQWRIWKHFRDWLQJPDWHULDOWKHSRZGHUSDUWLFOHV




7R SHUIRUP ODVHUZHOGLQJ DQG ODVHU ORFDOL]HG FRDWLQJ D7UXPSI GLVN PRGHO 7UX'LVN ZLWK DPD[LPXP
RXWSXWSRZHURIN:DWDZDYHOHQJWKRIQPZDVXVHG7KHEHDPTXDOLW\DWWKHUDWHGSRZHULVPPPUDG
7KH ODVHU EHDP LV GHOLYHUHG XVLQJ DQRSWLFDO ILEHUZLWK D FRUHGLDPHWHU RI ȝP$ UHJXODU7UXPSI' ODVHU
ZHOGLQJKHDGZDVXVHGIRU WKHSURFHVVLQJ,Q WKHZHOGLQJKHDGERWKFROOLPDWLQJDQGIRFXVLQJOHQVHVKDYHDIRFDO
OHQJWKRIPP7KXVWKHEHDPVSRWVL]HLVPPDWIRFXV%RWKSURFHVVHVZHUHGRQHXVLQJWKHVDPHXQLWLQD







EXWWZHOGVZHUHPDGHXVLQJ WKHVH FRXSRQV ,PPHGLDWHO\ DIWHUZHOGLQJ WKH FRDWLQJSURFHVV LV H[HFXWHG DORQJ WKH
ZHOGEHDP7KHPHWDOSRZGHUIRUFRDWLQJLVDQDOXPLQXPVLOLFRQSRZGHUFRQWDLQLQJZWRIVLOLFRQ7KHSDUWLFOH
VL]HVRIWKHSRZGHUUDQJHVIURPPWRP
7KH ' ZHOGLQJ KHDG LV PRXQWHG RQ WKH HQG HIIHFWHU RI DQ $%% URERW PRGHO ,5% 7KH URERW LV
SURJUDPPHG WRPRYH WKHZHOGLQJ KHDG WR SHUIRUPZHOGLQJ DQG FRDWLQJ$ VLPSOH VLQJOH QR]]OH SRZGHU IHHGLQJ




SURFHVV 7KH VDPSOH FRXSRQV ZHUH KHDWHG IRU  PLQXWHV DW  R& $IWHU KHDWLQJ WKH\ DUH LPPHGLDWHO\ ZDWHU
TXHQFKHG
6FDQQLQJHOHFWURQPLFURVFRS\6(0DQG(QHUJ\GLVSHUVLYH;UD\VSHFWURVFRS\('6ZHUHXVHGWRLGHQWLI\WKH
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5HVXOWVDQG'LVFXVVLRQ
3.1. Morphology of coating layer 
,Q RUGHU WRPDLQWDLQ FRQVLVWHQF\ DOO WKH ODVHUZHOGVZHUH GRQHZLWK D FRQVWDQW ODVHU SRZHU RI  N: DQG D
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PPV ,Q WKLV SURFHVV ORZHU SRZGHU IHHG UDWHZDV XVHG WKXV OHVV$O6L SRZGHUZDVEORZQRQ WR WKH ODVHU EHDP
KHDWHG VSRW ,Q WKLV FDVH WKH ODVHU EHDP EDUHO\ DOWHUV WKH WRS VXUIDFH RI WKHZHOG EHDP 7KH DSSHDUDQFH RI WKH
FRDWLQJ LVFRPSDUDWLYHO\URXJKHU ,WDSSHDUV WREH OHVVIDYRUDEOH WR WKHFRDWLQJ LQ)LJXUH+RZHYHU LWVSULPDU\












LQ WKLV LQKRPRJHQHRXV WKLFNQHVV FKDUDFWHULVWLF 2QH LV ODVHU EHDP HQHUJ\ GLVWULEXWLRQ DQG WKH RWKHU LV SDUWLFOH
GHQVLW\GLVWULEXWLRQLQWKHSRZGHUJDVVWUHDP7KHODVHUEHDPXVHGLQWKHH[SHULPHQWLVDGHIRFXVHGEHDPIRUWKH
SXUSRVH RI DFKLHYLQJ WKH UHTXLUHG EHDP VSRW VL]H ,Q GRLQJ VR WKH ODVHU EHDP LV QR ORQJHU D WRSKDW HQHUJ\
GLVWULEXWLRQ,QVWHDGLWKDVDKLJKHUHQHUJ\GHQVLW\LQWKHFHQWHUUHJLRQRIWKHEHDP$VDUHVXOWRIWKHKHDWLQJE\WKLV
ODVHUEHDP WKHFHQWHU UHJLRQRI WKHKHDWHG VSRW UHDFKHV WKHKLJKHVW WHPSHUDWXUH7KHSRZGHUJDV VWUHDPRQ WKLV
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7KHRULJLQDO$O6LFRDWLQJRQWKHFRPPHUFLDOPDWHULDOKDVD WKLFNQHVVIURPPWRP:LQGPDQQHWDO
7KLVWKLFNQHVVLVREYLRXVO\GHSHQGLQJRQWKHSURFHVVLQJSDUDPHWHUVVXFKDVGLSSLQJWLPHRIWKHPDWHULDOLQ






,Q DXWRPRWLYH LQGXVWU\ WKH$O6L FRDWLQJ DV DQ DQWLFRUURVLRQ FRDWLQJ LVPDLQO\ DSSOLHG RQ KRWVWDPSLQJ VWHHO
VKHHW VXFKDV8VLERU7KLV VWHHOJRHV WKURXJKDKHDWLQJDQGTXHQFKLQJF\FOH LQSDUWPDQXIDFWXULQJ WRDFKLHYH LWV
KLJKVWUHQJWK,WLVLPSRUWDQWWRH[DPLQHWKHODVHUJHQHUDWHGFRDWLQJDIWHUWKHKHDWWUHDWPHQWF\FOHWKDWVLPXODWHVSDUW
PDQXIDFWXULQJ)LJXUHVKRZV WKH WRSYLHZRIDFRDWLQJVWULSDQG WKHFURVVVHFWLRQRI WKLVFRDWLQJRQZHOGEHDG
DIWHUWKHPDWHULDOKDGEHHQKHDWWUHDWHG7KLVFRDWLQJVWULSZDVJHQHUDWHGXVLQJWKHVDPHSURFHVVSDUDPHWHUVDVWKH
RQH LQ )LJXUH  ,W FDQ EH VHHQ WKDW PRVW RI WKH LQFRPSOHWH PHOWHG $O6L SDUWLFOHV ZHUH UHPHOWHG GXULQJ KHDW
WUHDWPHQWDQGWKHFRDWLQJVXUIDFHZDVVPRRWKHGRXW7KHYLVXDODSSHDUDQFHLVLPSURYHG)URPWKHFURVVVHFWLRQRI
WKHFRDWLQJLQ)LJXUH%WKHUHLVQRREYLRXVGLIIHUHQFHWKDWFDQEHLGHQWLILHG
3.2. Phase constitutions in the coating 
)LJXUHVKRZVWKHRSWLFDOPLFURJUDSKVRIWKHFRDWLQJVEHIRUHDQGDIWHUKHDWWUHDWPHQW([FHSWIRUDQRWLFHDEOH
WKLQ WRS OD\HU LQ WKHXQKHDW WUHDWHGFRDWLQJ WKHUH LVQRGLVWLQJXLVKDEOH OD\HUVZLWKLQ WKH ODVHUJHQHUDWHGFRDWLQJ
7KLVVLQJOHOD\HUFKDUDFWHULVWLFVDQGDFOHDUERXQGDU\RIWKHFRDWLQJUHPDLQXQFKDQJHG7KLVLVTXLWHGLIIHUHQWWRWKH
KRWGLSSHGFRDWLQJLQZKLFKPXOWLOD\HUVWUXFWXUHDSSHDUVDQGWKHOD\HUERXQGDU\JURZVLQWRWKHVXEVWUDWHDIWHULWLV
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WKH WRS WKLQ OD\HUKDVDKLJKHUSHUFHQWDJHRI6LDWRPV1HDU WKHERWWRPRI WKLV OD\HUDGMDFHQW WR)HEDVH WKH$O
FRQWHQWGUDVWLFDOO\GHFUHDVHVWR]HURFUHDWLQJDFOHDUERXQGDU\RIWKLVFRDWLQJOD\HU
7KH VROXELOLW\ RI)H LQ WKH OLTXLG$O LV TXLWH KLJK7KHUHIRUH WKH LURQ DWRPVTXLFNO\GLVVROYH LQWR WKHPROWHQ
DOXPLQXPOD\HUWKDWZDVJHQHUDWHGE\ODVHUHQHUJ\7KH\DUHWKHQUHDFWZLWKDOXPLQXPWRIRUP)H$OFRPSRXQGV
2QWKHRWKHUKDQGWKLVFRDWLQJLQ)LJXUHKDVDVPRRWKHUVXUIDFHWKDQWKHZHOGEHDGDVVKRZQLQ)LJXUH$WKLQ
OD\HU RI )H PLJKW EH PHOWHG E\ ODVHU EHDP DQG PL[HG LQWR WKH OLTXLG $O OD\HU EULQJ WKH )H FRQWHQW WR D KLJK
SHUFHQWDJH6LQFHDOOWKH)H$OLQWHUPHWDOOLFFRPSRXQGVKDYHKLJKHUPHOWLQJSRLQWWKDQSXUHDOXPLQXPWKHOLTXLG





KHDW WUHDWHG7KHFRDWLQJVWLOO UHPDLQVDVLQJOH OD\HUVWUXFWXUH'LIIXVLRQRI)HDQG$ODWRPVRFFXUUHG LQ WKHKHDW
WUHDWPHQWWRIRUPQHZLQWHUPHWDOOLFSKDVHV7KHFRDWLQJOD\HUEHFRPHVPRUHXQLIRUPLQWKHGLVWULEXWLRQRI)HDQG










IRUPDWLRQ RI LQWHUPHWDOOLF SKDVHV 7KH FRDWLQJ JHQHUDWHG E\ ODVHU EHDPKHDWLQJ XQGHU ORZ HQHUJ\ LQSXW DQG IDVW
SURFHVVVSHHGFRXOGOHDGVWRDGLIIHUHQWFKHPLFDOFRPSRVLWLRQ)LJXUHJLYHVWKHUHVXOWRIGHWHUPLQDWLRQRIFKHPLFDO
FRQWHQWDQGSKDVHLGHQWLILFDWLRQRIWKHDVGHSRVLWHGFRDWLQJOD\HULQ)LJXUH7KHGLVWULEXWLRQRI)HDQG$OHOHPHQW
LQGLFDWHV WKDW WKH$OULFKFRDWLQJ OD\HURQO\H[LVWVQHDU WKH WRSVXUIDFHZKHUH WKHUHDUHSRVVLEO\VRPH LQFRPSOHWH
PHOWHG$OSRZGHUSDUWLFOHV1HDUPEHORZWKHVXUIDFHWKH)HFRQWHQWLVDOUHDG\KLJKHUWKDQ$OFRQWHQW7KH)H







)RUPDWLRQ RI PRUH )H$O FRPSRXQG OLNHO\ RFFXUV ,Q WKH XSSHU UHJLRQ RI WKH FRDWLQJ WKH FRPSRXQG OD\HU LV
FRQVWLWXWHGE\LQWHUPHWDOOLFSKDVHVKDYLQJ)H$OFRPSRQHQWUDWLRVFORVHWR)H$ODQG)H$O$WKLQOD\HUDWWKHWRS
VXUIDFHFRQWDLQVPDLQO\)H$OLQWHUPHWDOOLFSKDVH
$FFRUGLQJ WR.RED\DVKL µVREVHUYDWLRQ  WKH DFWLYDWLRQ HQHUJ\ IRU WKHJURZWKRI WKH)H$O FRPSRXQG LV
ORZHUWKDQWKDWRI)H$OLQWHUPHWDOOLFSKDVH+LJKHUSHUFHQWDJHRI)H$OFRPSRXQGIRUPVLQWKHDVGHSRVLWHGFRDWLQJ
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HQHUJ\ LQSXW )RU ORZ HQHUJ\ DQG IDVW SURFHVV LQWHUPHWDOOLF FRPSRXQGV )H$O )H$O DQG Į)H DUH PRVW OLNHO\



























.DWWQHU85LQ“Binary Alloy Phase Diagrams”,Q0DVVDOVNL7%(G$60,QWHUQDWLRQDO0DWHULDOV3DUN2+S
.RED\DVKL 6 <DNRX 7  &RQWURO RI LQWHUPHWDOOLF FRPSRXQG OD\HUV DW LQWHUIDFH EHWZHHQ VWHHO DQG DOXPLQXP E\ GLIIXVLRQWUHDWPHQW
0DWHULDOV6FLHQFHDQG(QJLQHHULQJ$
.XEDVFKHZVNL2LQ“Iron—binary phase diagrams”%HUOLQ6SULQJHUS
0DQQ60HOR/$EHOV30HDVXUHPHQWRISDUWLFOHGHQVLW\GLVWULEXWLRQRISRZGHUQR]]OHVIRUODVHUPDWHULDOGHSRVLWLRQ´,&$/(2
±QG,QWHUQDWLRQDO&RQJUHVVRQ$SSOLFDWLRQVRI/DVHUV	(OHFWURRSWLFV0LDPL
3DOP0&RQFHSWVGHULYHGIURPSKDVHGLDJUDPVWXGLHVIRUWKHVWUHQJWKHQLQJRI)H$OEDVHGDOOR\V,QWHUPHWDOOLFV
6KDKYHUGL+5*KRPDVKFKL056KDEHVWDUL6+HMD]L-0LFURVWUXFWXUDODQDO\VLVRILQWHUIDFLDOUHDFWLRQEHWZHHQPROWHQDOXPLQLXP
DQGVROLGLURQ-RXUQDORI0DWHULDOV3URFHVVLQJ7HFKQRORJ\
6WRORII16,URQDOXPLQLGHVSUHVHQWVWDWXVDQGIXWXUHSURVSHFWV0DWHULDOV6FLHQFHDQG(QJLQHHULQJ$
